India's flagship program on sanitation and hygiene -the Swachh Bharat Mission -aims to eliminate open defecation and to manage urban waste for a 'Clean India'. The emptying of toilet pits and the transport of waste are as critical as more toilets are for sustainable sanitation. In unsewered cities of the global South, these services are mainly provided by privately run cleaning trucks. We find that the physical and social mechanisms through which these services are organized are virtually invisible in national fecal sludge and waste management policies. Based on a rich ethnography of cleaning trucks in Bangalore, India, we show that trucking operations dispose of sludge in ways that harm both public health and the environment, and that the caste composition of sanitation work helps to keep it invisible from officials and the public. We draw on the concept of the social role of disgust to explain the seenand-unseen nature of these trucks. 'Seeing' sludge management as it is practiced is essential for understanding how the sanitary city is being produced and for the success of future sanitation reforms. 
INTRODUCTION
In India, as in the rest of the world, a flush toilet has become a symbol of modern urban life. More than 80% of India's urban population has access to a toilet (GoI ), either single-family or multi-household. Most of these toilets are pour-flush, and are connected to a pit or a septic tank rather than to a sewer system. As of the last Census (GoI ), only 32.7% of urban India was serviced by sewers, which means that most residents use some form of on-site sanitation (or OSS) (GoI ). This trend is likely to continue with the construction boom in large cities and small towns, and the much slower expansion of their sewage systems (Narain & Srinivasan ).
Where there are no sewers, fecal waste must be removed from pits and tanks by non-waterborne forms of transport.
Until the early 2000s, pit emptying work was mostly done manually. Manual 'scavenging' is a caste-based practice in which a worker scoops waste from dry (unsewered) latrines and dumps it at some distance from households. The contin- ∼22,000 sanitation workers reportedly die every year servicing India's sewers, sewage treatment plants, and septic tanks (Tyagi ) .
Most of the sewage and almost all of the septage generated by an average Indian city is disposed of untreated into open drains and peri-urban fields. Safe fecal management is an urgent need, not only in India but for an estimated 1.8 billion people in low-and middle-income countries (Berendes et al. ) . State and national policies have responded to this need, promoting safe handling guidelines and innovative business models for fecal sludge management (FSM).
We argue that these guidelines appear to be untethered to the realities of current fecal sludge 'management' in the urban South (see also Peal et al. a Satterthwaite et al. ) . Overall, the focus of this literature has been access, affordability, and the right to the city's resources for the everyday citizen: in other words, the front-end. We argue that the back-end of sanitation, or what happens once the toilet is flushed or the pits fill up, is just as important to the urban fabric and for the production of social inequality.
;
The specific focus of our study is the cleaning out of pits and septic tanks by trucks fitted with vacuum pumps and the truck-transported removal of the waste material, i.e., the movement of fecal sludge through the city. These services are mainly organized by the private sector, in India and elsewhere (Winkler et al. ) , although municipality-run truck services also exist. If SBM succeeds in eliminating open defecation in urban India, it will add millions of toilets by the end of 2019, pushing the number of people connected to toilets generating sludge to ∼235 million (GoI ;
MoHUA GOI ). More trucks will have to be deployed throughout the country, moving pathogenic waste from the toilet to the disposal site. How flows of feces, labor, and money shape FSM practices is central to how a country's FSM policies will play out on the ground, and to how the world will achieve Sustainable Development Goal 6.2 ('adequate and equitable sanitation … for all').
Our study aims to make these flows visible in the context of urban India, where about 70% of the sewage and almost all of the septage is unsafely managed at present (CPCB ). We approach the sanitation system from the perspective of the truck operators who empty septic tanks and transport the sludge; we argue that a detailed account of what they do and why they do it is essential for understanding what the sanitation system is. We draw on the concept of disgust (Miller ; Nussbaum ) 
FECAL SLUDGE FLOWS IN POLICY DOCUMENTS
In 2008, the Government of India made sanitation a key priority and brought out its National Urban Sanitation Policy In 2017, the National Policy on Fecal Sludge and Septage Management (FSSM) was published (GoI ) with a section on 'Gaps and issues in urban sanitation'. This document explicitly recognizes truck-based cleaning; it recommends that urban local bodies (ULBs) be provided with trucks, and that truck operations be regularized as part of SBM (Urban). These guidelines, however, barely acknowledge the current truck-based FSM practices upon which they must inevitably build: as we show below, truck operators find ways to reach and empty tanks, they find times and places in which the sludge can be dumped, and they understand that their 'informality' is both a burden to, and useful for, under-resourced ULBs. WHO ). The current model in India, however, is more 'Pit-to-Ditch' than 'Tank-to-Plant', as clearly shown in shit flow diagrams that 'guesstimate' how much fecal sludge is safely versus unsafely managed (Peal et al. a) . In the next sections, we outline our research methods and illustrate the flows of feces, labor, and money that characterize the fecal sludge service chain in Indian cities. To our knowledge, this is one of the first papers to investigate the details of what is arguably the most understudied urban infrastructure: the system of moving human feces.
RESEARCH DESIGN AND METHODS
We chose Bangalore, Karnataka (a city of >10 million people; ∼5,000 USD per capita annual income) as our primary study site. Over a fieldwork period of 18 months, through open-ended interviews, informal conversations, and participant observation, we collected sanitation information from 51 households, 22 sanitation workers, and 32 truck operators who emptied the fecal sludge and drove it across town to dispose of it. Whenever possible, the first author accompanied truck operators and sanitation workers in the act of emptying pits, and transporting and disposing of the sludge. Thirty-three dumping trips were observed overall, mainly from middle-class neighborhoods or hotel complexes along the outer edges of the city. The observation method adhered closely to the spirit of ethnographic 'tracking strategies' (Marcus ) , in which the researcher follows several respondents over long periods across multiple sites.
In addition, we spoke with managerial staff at the Bangalore Water Supply and Sewerage Board (BWSSB), seven architects who designed homes and the sanitary systems attached to them, and 11 contractors who oversaw construction of the latrines, pipes, and pits. Given the nature of sanitation work, and the tenuous legality of some of the activities carried out by sanitation workers and truck operators, our sample was perforce a convenience one.
All respondents gave verbal informed consent to being interviewed and quoted. The interviews were not recorded, as neither truck operators nor sanitation workers consented to speak with a tape running. We translated the interview transcripts from Kannada to English, and coded them for 
FECAL SLUDGE FLOWS IN PRACTICE Containment and storage
To understand how pits are emptied, it is necessary to first understand how they are constructed. A well-designed septic tank with leak-proof reinforcements for a family of four could cost between 600 and 2,500 USD (in 2016 dollars), depending on the construction material and the size of the tank, and would need emptying at least once in two to three years. Such a tank reduces the chances of contaminated water seeping out and allows for at least partial anaerobic digestion of the waste. A simple soak pit constructed with an unlined bottom costs 150-250 USD and takes four to six years to fill up; some may last longer, depending on the underlying soils. The chances of seepage from an unlined pit contaminating the surrounding soil or groundwater are high. Households often believe, with varying degrees of justification, that sewers will arrive in their neighborhoods within a four to six year timeframe. City governments, too, treat septic tanks as stop-gap arrangements, although sewer networks are expanding at a much slower pace than the pace at which urban boundaries are expanding.
The Urban Local Body (ULB) in every city approves the construction plan for a new home but usually does not monitor the construction according to the approved plan.
In the words of a local building contractor: 'As long as we are paying mamul (i.e., bribe money), they do not care … no officer from the municipality comes to verify if the building is constructed as per the plan submitted for approval. We include a standard septic tank design for all our houses, naturally. But the owner wants to save money, build a pit and use the savings towards better quality floor tiles or an additional room.' Therefore, how the pits or septic tanks are built is based entirely on the decision of the homeowner.
The architects we spoke to said that only wealthier homeowners employ them; these homeowners are more concerned about the convenience of emptying the pits than about the cost of construction. Middle-to-lowermiddle class homeowners work without architects, and want their toilets to be connected to a container that costs as little as possible and takes the longest possible time to fill up. Their go-to option is a pit lined with bricks that functions as a soak pit rather than as a septic tank. Homeowners whose plot sizes are small also want to save the money and space for more rooms. Nine of the eleven contractors we interviewed did not even know how to build a septic tank; all were familiar with the soak pit model.
Truck operators who empty the pits and carry the waste away confirmed that almost 95% of the households they serviced used soak pits. Pit management can be tricky, they said. The time it takes for a pit to fill up depends on its size, lining type, soil type, rainfall, and groundwater level. It could take three months or ten years, but eventually all pits fill up. A homeowner notices a full pit when a normal flush results in a backflow. At this point, the toilet is unusable, and it is time to call the truck operator.
Emptying pits and collecting fecal sludge Once a truck owner agrees to service a pit, operators reach a house within 4-6 hours of receiving the phone call. Operators try to reach the site as fast as possible, mostly because they fear that the customer will get impatient and call another provider. There are several exceptions to the quick-response rule. If the toilet to be serviced is still operational, working families prefer the emptying to happen during the evenings or weekends. Truck operators prefer to do any pre-scheduled emptying -such as for hotels and schools -during the night because they do not want to miss urgent calls during the day. Elite hotels prefer their septic tanks emptied at night because they do not want their clients to see or smell the operation. The night is also convenient for the indiscriminate dumping of waste.
If the toilet is not operational, people want their houses to be serviced immediately. The first task of the sanitation workers is to locate the opening of the pit, which is usually covered by a granite or concrete slab ( Figure A1 , available with the online version of this paper). Once the slab is located, it is pried open to create a hole large enough for the hose to be inserted. If the sludge is thick, water has to be added to make it thinner. The other end of the hose is attached to the truck's pumping mechanism. In rare cases, the sludge will have solidified completely. A man has to get into the pit and start breaking up the dried sludge before it can be diluted; these workers are invariably Dalits (the lowest rung on India's illegal-but-entrenched caste ladder), and frequently use alcohol or opioids to numb their senses (Doron & Jeffrey ).
Homeowners provide a couple of buckets of water for the sanitation workers but usually do not offer them soap.
All the work of digging the trenches, locating the opening, breaking open the slab, mixing water, inserting the hose, etc., is done without protective clothing. Our worker respondents expressed no concerns about the health risks related to their job. They said that the gloves and boots in the market were not designed for the kind of job they do, and the available gloves do not provide the right grip for handling the crowbar. Besides, they did not want the public to think that they were touching and carrying away dangerous stuff: 'We don't wear any gloves or masks. Wearing them makes people think that our work and the waste we carry in our truck is dangerous. Though we are disgusted by the waste, we act normal, as if it is harmless. That also makes dumping it a lot easier.'
Transport and disposal
Dumping the collected waste is a source of stress for the truck operators. As there is usually no designated place to dump the sludge, truck operators seek places that do not attract unnecessary attention. Spots without much foot traffic are best. They work fast, taking 7-10 minutes to dump a 4,000-liter load of sludge.
Truck operators have finely tuned strategies for getting rid of sludge. 'We are always on the lookout for spots to dump', our informants said. 'The crucial part of this business is not finding a customer to fill the tanker, but finding a spot to unload it quickly. If we roam around Bangalore with a tanker full of sludge, we lose money on other customer calls.' They explained the different ways and places -most of them illegal -in which they disposed of waste. Open and dry plots on the periphery of the city are always good; these plots absorb the water quickly and do not hold the 
DISCUSSION: WHY FLOWS OF WASTE ARE 'INVISIBLE'
The trucks and their practices that we have described so far are visible to everyone, to the public and to the government.
The entrepreneurial truck operators, in fact, make every effort to be visible (except when they are offloading the fecal sludge). Why, then, do these trucks and the work they do make no appearance in the raft of policy guidelines on sanitation and FSM in India?
The philosophical and anthropological literatures on invisibility are rich with explanations of how and why the everyday and obviously visible become invisible. These include self-imposed blindness when seeing is inconvenient (McFarlane & Silver ) ; disgust with what is deemed repellent -like bad smells and the things that produce them (Miller ; Nussbaum ); and contempt of the social classes with which repellent things are associated (Hwang ; Doron & Jeffrey ). We draw on these insights to make sense of why the brightly colored honeysuckers in our study cities remain seemingly unseen, and to make the case for why it is essential for sanitation policy to see what these vehicles actually do.
The uses of invisibility
First, the Indian state -at all levels -is overwhelmed by the scale and complexity of the sanitation problem (Satterthwaite et al. ) . Although agencies at the Government of Karnataka level have instituted new on-site treatment regulations for larger structures, compliance and enforcement can be imperfect. Blindness is strategic in such situations because the state does not have to regulate that which it does not 'see'. In principle, BWSSB could buy more trucks, regulate them, and provide more sludge emptying services. According to local officials we interviewed, such an operation would be a nightmare as the city lacks the infrastructure to safely dispose of the sludge. If a private operator dumps sludge into the city's lakes, the city can look away, they admitted.
Truck operators also never dump sludge close to the homes of politicians or businessmen; they choose drains and gutters whose surrounding areas are inhabited by people who have been marginalized into invisibility already, or they choose a time of night when no one is around.
It is also the case that pits and septic tanks do not fit Finally, the average citizen does not see the flow of human waste once it has disappeared after a flush or has been carried away from the household pit. It is no longer his or her concern. If citizens see septic cleaning trucks on the road, as long as sanitation workers are not dumping out the sludge in an obvious manner -and sometimes even if they are -they simply move on. Despite periodic exposés in the press of the dangers of waste work for workers and for nearby residents, the very everyday-ness of unsanitary behaviors in generally unsanitary cities renders them invisible. This form of invisibility is not peculiar to India: Nagle in a fine ethnography shows that the invisibility of sanitation workers in New York is 'a status given to them by the larger culture' (Nagle , p. 23).
The invisibility of the disgusting
Our work suggests that all these reasons are undergirded by the powerful emotion of disgust that is associated with garbage, and fecal matter in particular, compounding the invisibility that we observed in sanitation policy documents and among state representatives. Disgust ran expressed and unexpressed through numerous discussions with contractors, householders, local elected officials, and many sanitation workers themselves. Some scholars have argued that social and political theory cannot afford to neglect the role of contempt and disgust in shaping the social world.
Miller () argues that these two emotions effectively structure the social world and our attitudes towards the world. Nussbaum () goes further, to say that disgust is not only key to 'much of the structure of our daily routine' but that 'most societies teach the avoidance of certain groups of people as physically disgusting' (Nussbaum , p. 18; our emphasis).
It has historically been, and it remains, difficult for any society to openly confront and discuss its own waste, especially fecal waste (Black & Fawcett ) . All these aspects must be seen and understood if the wellintentioned policies under the Clean India Mission and the NUSP are to be implementable. They must be seen and understood if policies on safe handling of fecal waste and business models for re-using the waste are to make sense in the global South. The success of their visions depends on reforming the waste economy for human health, human dignity, and environmental health. This will require building more treatment facilities, enforcing building regulations from toilet to tank, affordable pricing or subsidies targeted towards safe FS collection, worker protections, and monitoring and enforcement of safe disposal. Evidence from around the world points to the cost-effectiveness of such measures in benefits for both health and the environmental resource base. But it is not possible to regulate a more sustainable FSM system by blindness towards current FSM practices -whether that blindness is deliberate or inadvertent, and whether it is rooted in disgust, caste prejudice, or visions of urban modernity. We have argued that it is especially necessary to understand the FSM system from the perspective of the truck operators who move feces and its associated risks across town; it is likely that these same truck owners, drivers, and cleaners will be key players -and stakeholders -in any future, more regulated, and SBM-friendly version of waste management. depend. Yet the truck operations comprise a complex social and financial system atop which any feasible reforms will sit. Based on our ethnographic work in Bangalore, we find that it is rational, under the current conditions, for private trucking operations to offload the costs of urban pollution and caste inequality that are produced and reproduced when they offload fecal waste. It is likely that, in future, rural India with millions of SBM-enabled toilets, will face the same problems of illegal dumping by truckoperated cleaners. Monitoring and enforcement in rural regions is usually lax relative to urban areas, which suggests that the invisibility of waste removal in rural India could be more damaging than it is in urban centers. We conclude that making the Pit-to-Ditch service chain and its constituent practices visible, to both national policy makers and local policy implementers, is a precondition for a Clean India and for the attainment of Sustainable Development Goal 6.
CONCLUSION
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